A chiral N-protected -amino acid N-hydroxysuccinimide ester (OSu) is a common useful reagent for peptide bond formation. Recently, N-trifluoroacetyl (TFA) -amino acid OSu esters have been reported as acyl donors for Frieldel-Crafts reactions to synthesize chiral -amino phenyl ketones retaining the configurations of the starting -amino acids. There are few reports for chiral TFA protected methionine, which has methylthioethyl structure in the side-chain of the -amino acid. The detailed synthesis of chiral TFA-Met-OSu and its application as an acyl donor for Friedel-Crafts acylation is reported.
In Table 2 , Lewis acids were screened for Friedel-Crafts acylation utilizing TFA-L-Met-OSu L-4. In the presence of 48 equivalents of Lewis acid, AlCl 3 is superior for conducting the reaction compared with AlBr 3 , GaCl 3 , GaBr 3 , TiCl 3 , TiBr 4 and FeCl 3 . Other Lewis acids did not afford a Friedel-Crafts acylated product (Table 2) . Chiral TFA-Met-OSu L-and D-3 were used for Friedel-Crafts acylation of several aromatics. Reaction with toluene (5) afforded an acyl product mainly at the p-position (9) with respect to the methyl group. Main products from xylenes (6) (7) (8) are based on the orientations of methyl substitutions. There is no big difference for the reactivity between chiral centers. Other isomers 9, 10 and 11 were detected less than 5% by NMR analysis.
Conclusions
Synthetic details of chiral trifluoroacetyl protected methionine and their N-hydroxysuccinimide derivatives are reported. These derivatives are utilized as acyl donor for Friedel-Crafts acylation to form -trifluoroacatamide -methylthioethyl phenyl ketone derivatives in good yields. Excess amounts of Lewis acid are needed to perform Friedel-Crafts acylation due to coordination between the Lewis acid and the lone pairs of TFAmethionine derivatives. These derivatives of methionine will be utilized not only for peptide and protein chemistry but also for other thioether chemistry in further work.
Experimental Section
General. All reagents used were analytical grade. FTIR spectra were recorded on a FT-IR 4100 spectrometer (JASCO, Tokyo, Japan). NMR spectra were measured by a EX 270 spectrometer (JEOL, Tokyo, Japan). Optical rotations were measured at 23 °C on a JASCO DIP370 polarimeter (JASCO, Tokyo, Japan). HRMS-ESI spectra were obtained with a Waters UPLC ESI-TOF mass spectrometer (Waters, Milford, CT, USA).
(S)-6-(Methylthio)-2-(2,2,2-trifluoroacetamido) hexanoic acid (L-2). To L-methionine L-1 (500 mg, 3.35 mmol) in dry MeOH (1.68 mL), Et 3 N (508 mg, 5.03 mmol) was added at rt. After the reaction mixture was stirred for 15 min at rt, ethyl trifluoroacetate (619 mg, 4.36 mmol) was slowly added at same temperature. The reaction mixture was stirred overnight at rt. After H 2 O (100 mL) and 12 M HCl (4 mL) were added, the reaction mixture was stirred 15 min at rt. The reaction mixture was partitioned between water and EtOAc. The organic layer was washed with brine, dried over MgSO 4 , filtered and concentrated. The residue was precipitated by petroleum ether to give a colorless solid (791 mg, 79 %). 1 
2,5-Dioxopyrrolidin-1-yl (S)-6-(methylthio)-2-(2,2,2-trifluoroacetamido)hexanoate (L-3). To TFA-L-methionine

